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ASSESSING THE NOVEL FINDING INFORMATION FRAMEWORK MOBILE 
APPLICATION IN A MEDICAL EDUCATION SETTING  
ROHAN GANTI 
ABSTRACT 
  
Introduction:  Recently, the faculty from the Department of Family Medicine in 
conjunction with the Vertical Integration Group at Boston University School of Medicine 
(BUSM) developed the Finding Information Framework or FIF to assist medical students 
in building skills utilizing Evidence Based Medicine (EBM). The FIF is an educational 
algorithm that guides students on how to ask a clinical question and then assists them in 
finding the most appropriate online resource.  This past year, together with the Division 
of Graduate Medical Sciences and the Alumni Medical Library, the FIF tool was 
developed into an EBM mobile application (app) to help the students transition from their 
second to third year of medical school, where they transition from a more didactic to 
clinical curriculum. This current study aims to assess the aesthetics as well as 
functionalities of the FIF mobile app by surveying current medical students.   
 
Methods:  The author presented initial outlines of the survey to the research team 
following a review of relevant studies.  From this, the final survey was created and 
submitted for Boston University (BU) Institutional Review Board Approval (IRB) for a 
study on human subjects.  A recruitment email, requesting volunteers to participate in the 
survey study, was sent to the third and fourth year medical students. 
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Results:  Data were categorized into four sections: (1) preliminary questions, (2) app-
specific questions, (3) clinical questions, and (4) open-ended questions.  Survey results 
were divided into two parts: part one was with a mixed population and part two was 
exclusively for third and fourth year medical students.  Ease of use and aesthetic appeal 
generally received higher scores than potential future use of the app.  Clinical question 
responses varied significantly.   
 
Discussion:  The survey assessing the FIF mobile app shed light into potential areas that 
the research team should address in further improvements to the app.  These areas include 
easier log-in, preferably earlier in the app to assure easier access to databases, and the 
option to go directly to a specific known resource without requiring movement through 
the decision tree if desirable.  A major limitation of the study was the small sample size.  
Further studies would help in further validating the results gained in this study. 
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INTRODUCTION 
 
Applications for Smartphone’s in current times have vastly picked up pace, with 
almost everyone with a Smartphone using some sort of app.  According to one study, 
there are 1.2 million apps in the Apple App Store and 1.3 million apps in Google Play 
(Statista, 2014).  Moreover, at the end of 2013, people spent 30 hours and 15 minutes 
using Smartphone apps per month, a drastic increase from just a year previous (Neilson, 
2013).  Technology and policy changes have initiated a change in the field of medicine 
and how we get information.  Moreover, a greater focus on Evidence Based Medicine 
(EBM) has been emphasized in the medical school curriculum.  Evidence Based 
Medicine has been defined as integrating individual clinical expertise with the best 
available external clinical evidence from systemic research (Sackett, 2000).  EBM has 
pushed for better tools to assist students in learning the fundamentals of EBM and its 
application.  Building the app is only half the battle.  How to test these types of 
applications, or any types of application, to best gauge usage and acceptability, is a 
daunting task for app builders.  Different approaches, such as surveys, focus groups and 
surveillance systems, have been used to gauge people’s reactions in many disciplines.  
These tactics have also been applied to testing mobile applications as well to bring their 
apps to the forefront for users 
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The FIF app and the Process of Building 
 This past year, the Alumni Medical Library and the Division of Graduate Medical 
Sciences at Boston University School of Medicine (BUSM) created a mobile application 
(app) known as Finding Information Framework (FIF) in collaboration with BUSM’s 
Vertical Integration Group (VIG).  The application was based on the conceptual 
algorithm entitled Finding Information Framework (FIF) originally developed by the 
Family Medicine Department.  It was created to help medical students organize and 
formulate their clinical questions to find the most suitable resource in order to find the 
most relevant answers (BUSM – VIG, 2013).  In actuality, the FIF is a flowchart that 
takes the student through a series of steps in a decision tree format (i.e., background or 
foreground, basic science or clinical, etc.) as depicted in Figure 1.  
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Figure 1:  Finding Information Framework.  Shown is the framework developed by the Evidence Based Medicine Vertical 
Information Group at BUSM to assist students in structuring and categorizing their clinical questions putting evidence based 
medicine into action (From http://medlib.bu.edu/busm/fif/).   
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  Working through the conceptual algorithm, the user has the ability to access web-
based medical resources in order to reach the latest EBM resources. It was created to help 
medical students structure and categorize their clinical questions and then link them 
directly to the most appropriate information resource.  The FIF, similar to a mathematical 
factor tree, helps students define their question by determining whether they have a 
background or foreground question. Students then move through the algorithm to 
resources such as textbooks for basic science questions, UpToDate for clinical 
background questions, and Dynamed for point of care foreground questions.  The FIF has 
direct links to these digital resources through BUSM’s medical library.  The app was 
built on both the Android and iOS platforms (Figure 2) (Liu, Davies, Flynn, Wiecha, 
Cohen-Osher, & Hoffman, 2015).  Respectively, the Android app was built using the 
program Android SDK and the iOS app was built using X code in the language Objective 
C (Liu et al., 2015). 
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Figure 2:  Schematic of User Interface of the FiF Mobile App.   The schematic User Interface illustrates potential routes the 
user could take when formulating their clinical question (Adapted from Liu et al., 2015). 
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The app was published though Google play for the Android and Apple iTunes app store  
(http://www.apple.com/itunes/) for iOS, and Google play (https://play.google.com) for 
the Android (Liu, 2014).   
 
Why Medical Mobile Applications? 
Technological advancements and changing times have called for further 
refinements in the way medicine is practiced. When practiced effectively, EBM 
integrates clinical competence, patient values, and superior evidence to promote optimal 
patient care (Collins, 2007).  The practice of evidence-based medicine has been 
incorporated into many medical school’s curricula (Blanco, Capello, Dorch, Perry, & 
Zanetti, 2014).  “When you get to your third year in medical school, the transition is 
tough to make because it is different than the classroom environment,” said Amit Singal 
third year medical student at the George Washington School of Medicine.  In accordance, 
although medical schools are incorporating EBM into their educational practices, limited 
information is available on effective curricula techniques.  During a study conducted at 
the Mayo Clinic on the effectiveness of EBM courses, third year medical students were 
asked to generate clinical questions based on patient interaction.  Their assignment was to 
write a two-page summary on evidence based practice steps and how the evidence 
applied to the patient regarding the clinical question that arose (West, Jaeger, & 
McDonald 2011).  Results showed that the longitudinal medical school EBM was 
associated with markedly increased EBM knowledge (West, Jaeger, & McDonald 2011).  
However, the study indicated that EBM assignments were no longer required in the 
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Family Medicine clerkship after 2006, despite the gain in knowledge, presumably 
because of the time consuming nature.  More medical apps are being developed in order 
to improve speed and efficiency without risking accuracy when treating patients (West, 
Jaeger, & McDonald 2011).  An EBM based app, or any app for that matter, allows 
students to access resources faster and in real-time when answering their clinical 
questions while in their rotations.  The digital resource would be right at their fingertips.  
 Moreover, it is not just in the Family Medicine clerkship that medical apps could 
be seen as useful.   A study done at the University of California San Diego examined 
apps designed specifically for orthopedic surgeons.  Orthopedic surgeons actually 
complained that there were limited choices in apps specifically designed for orthopedics.  
When asked what type of apps they would be most interested in using, the most common 
response was apps in the “textbook/reference” field (Franko, 2011).  Moreover, an almost 
unanimous 96 % of the orthopedic caregivers that use apps would like to see more apps 
available to orthopedic surgeons, and they would be willing to spend up to $30 to do so 
for apps that save even five to ten dollars a week.  Utilization of smart phone apps relies 
on accessibility and portability, and this study shows that physicians want more apps to 
improve their daily practice of medicine.  The Boston University School of Medicine FIF 
app was designed to meet the demand of physicians, and coincide with the changing 
times in medicine. 
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Ongoing Issues with Medical Apps 
Some concerns have stemmed from the usage of medical apps, however.   For 
example, recent studies have found that “65-86% of medical apps had no medical expert 
involvement during their development” which is concerning (Windish, 2013).  Moreover, 
questions have arisen on the reliability of the apps.  Potential consequences could occur, 
which is why the “US Food and Drug Administration intends to regulate apps” (Windish, 
2013).  The medical environment is one that has incredibly high stakes and any risk that 
may be passed on to patient due to the usage of medical apps could cause problems.  
Finally, an issue that is not thought of regularly is that many medical apps use consensus 
abstracts developed by the National Library of Medicine.  Many of these consensus 
abstracts can be derived by an algorithm to be the last two sentence of the abstract 
(Windish, 2013).  However, these consensus abstracts may not “reach the same 
conclusions as systematic reviews or meta-analysis or how clinicians interpret consensus 
abstract results” (Windish, 2013).  Although these concerns do exist, data supports the 
fact medical apps are in high demand, and supports the notion that they are they are a 
good supplement to medical education (Windish, 2013). 
 
Evidence Based Medicine and EBM Apps  
 There are many EBM apps available to the public as well as clinicians (Windish, 
2013).  These include Medscape, PubMed, EBSCOhost, Dynamed, AHRQ ePSS, APC 
Smart Medicine, MedCalc 300, EBM Tools, among others.  Not only do these apps fulfill 
the criteria of EBM, but they are the most reviewed and highly regarded apps available to 
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both clinicians and researchers alike.  EBM apps can be divided into six different 
categories based on the specific areas they address.  These six areas include apps to 
identify original published studies, apps to identify synopsis of studies, apps to identify 
synthesis of studies, apps to identify synopsis of syntheses, apps to identify summaries, 
and apps to identify EBM tools and clinical calculations.  Each of the apps previously 
described previously falls into one of these categories.  When deciding which of the apps 
to choose, and study done in the Department of Internal Medicine at Yale University 
advises that apps with “medical professionals involved with their creation” should be 
considered with heavier weight (Windish, 2013).  When potentially trying to fit the 
BUSM FIF into one of these categories, it is important to consider what is different about 
FIF.  The BUSM FIF app differs significantly from the other available apps as it consists 
of a framework that teaches students how to formulate their clinical questions thus 
providing the students with information mastery, a skill they will need throughout their 
career as a physician (Windish, 2013).   
 
History of Surveys and Sampling 
The concept and practice of using surveys has been around for hundreds of years.  
Surveys encompass a more broad term that we must use to make surveys effective, a term 
referred to as sampling.  The starting point for statistical sampling is credited to Dr. 
Anders Kiaer, the Director of the Norwegian Statistical Bureau, in 1985 (Bethlehem, 
2009).  He was the founder and advocate of the survey method that is now widely applied 
in social research (Bethlehem, 2009).  Kiaer had that idea of “sampling” all across his 
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hometown country of Norway, for statistical data related to the total population counts 
within different cities.  He based his survey method on intuition, to come up with an idea 
called the “representative theory”.  The idea behind this is to calculate estimates to be 
able to obtain a representative sample of the study population, and to then apply it to 
other populations as well (Bethlehem, 2009).  In modern times, for example testing a 
medical app for third year medical students, a focus group using sampling not only 
desires to apply the data to the students that took the survey, but to all third year medical 
students not just at the school but nationally.  Creating the correct sample, Kiaer felt, 
would not only lead to the best possible results, but would use resources most wisely in 
terms of time, money, manpower, etc.  Before participants are even contacted, a good 
product or study design can define the study population exactly, 
 
The Science of Asking Questions 
 Developing survey questions requires intuitive thinking to create the correct type 
of questions to get the desired response.  The wording of survey questions was heavily 
researched soon after the modern sampling survey method was introduced, leading to 
Stanley Payne’s 1951 novel “The Art of Asking questions”.  In his novel, Payne asserts 
that statistical “errors of tens of percents occur because of bad question wording” (Payne, 
1951).  Much literature is published on how to go about creating a survey.  There are two 
common survey questions that can be written; questions about events or behaviors and 
questions that ask about evaluations or attitudes (Schaeffer & Presser, 2003).  These 
common types of questions can be formulated in different ways, and different 
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formulations generate a different type of response.  Order of questions matter too, and the 
seemingly simple ordering can create an entirely different meaning.  For example, if 
respondents are first asked to rate their marriage, and then to rate their lives as a whole, 
respondents may take the latter question to mean their lives exclusively outside marriage 
(Schaeffer & Presser, 2003), thus potentially skewing the results of the study.  A topic of 
question asking that has a split consensus is question standardization.  A questionnaire on 
paper, given to everyone the same, is different than an interviewer clarifying the intent of 
a question asked.  This is especially debated in interviews done for recall, and 
interviewers have tried different strategies to improve this (Schaeffer & Presser, 2003). 
 Specifically in regard to the FIF survey developed here, the type of question asked 
is of an evaluation or attitude type.  The most common phrasing for this question type, 
and one of the most controversial, is the agree/disagree method (Schaeffer and Presser, 
2003).  This can be formatted in a simple agree or disagree two option format, or a 
bipolar (or Likert) multiple choice format (i.e. strongly disagree…neutral…strongly 
agree) (Likert, 1932).  Although the bipolar method does pose more options, the 
controversy lies in the middle (neutral) category.  Studies have shown that when this 
category is offered, more respondents will choose this response than one of the other 
more definitive options.  But, research has shown that the middle alternative does in fact 
reduce the amount of random error and does not reduce validity (Schaeffer and Presser, 
2003).  The science and art of asking proper survey questions has been examined through 
many years of research.  Although quantitative data exists, many experts debate what 
really constitutes the best question style.  Arlene Fink, in her book titled “How to Ask 
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Survey Questions” develops a specific guideline for question asking (Fink, 2003).  
Although some may disagree, almost all experts agree that the most important step is to 
first understand the context of the survey (Fink, 2003).  If that is done, a positive step has 
been taken to create the best possible survey. 
 
Goals of the Present Study 
 The objective of the study was to gauge third and fourth year medical students’ 
initial aesthetic impression as well as the potential usability of the FIF app.  Expectations 
were that the data collected would help the research team make the appropriate changes 
to the app to make it more useful for the intended population.  This would be 
accomplished by: 
 Conducting research on currently available medical app surveys and creating a 
survey that can be utilized to assess the FIF 
 Submitting a human subjects proposal and gaining approval from the BU 
Institutional Review Board for the survey to be used on current BUSM students 
 Recruiting third and fourth year medical students to complete the survey 
 Analyzing the results for further development and improvement of the app 
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METHODS 
 
Specific Survey Research 
 In order to first gauge what kind of survey to create to test the usability of the FIF 
app, the author downloaded the application to obtain a working knowledge of all its 
functionalities.  Using X-Code, the author went thoroughly through the application to 
identify in advance any potential issues or questions. Additionally, the author attended 
the information mastery presentation run by Dr. Miriam Hoffman, director of BUSM’s 
Family Medicine Clerkship.  This presentation aimed to help third year medical students 
practice formulating clinical questions and learn the basics of Evidence Based Medicine 
through the use of the web-based framework (BUSM, VIG, 2013). 
 Many published articles were evaluated to create the survey.  Initially, the 
research conducted focused solely on Evidence Based Medicine applications to see how 
they conducted their app research.  Many EBM application articles were published not on 
testing potential EBM apps, but on the need for EBM apps.   For example, a study was 
published on medical students expectations towards and implementation of a Family 
Medicine textbook as a comprehensive app in Germany (Sandholzer, Runk, Deutsch, & 
Frese, 2013).  Although the survey created for this study was different from the intended 
survey of the FIF app, components of this study were included in the initial survey 
outline.  For example, the survey asked general information questions on familiarity with 
medical apps and apps in general, which was adopted in the FIF survey (Sandholzer et 
al., 2013).   
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 Since most published EBM app articles focused on the need for EBM apps, other 
medical app survey designs were explored to create the best possible survey.  The study 
that the FIF survey used as a template for many of the questions asked as a study 
exploring the use of iPad’s in as a clinical teaching tool (Archibald, Macdonald, Plante, 
Hogue, & Fiallos, 2014).  Although this study was not testing just one particular medical 
application, essentially every other aspect of the study was highly applicable.  The study, 
conducted in the Family Medicine department at the University of Ottawa, aimed to  
 
“identify how preceptors and residents use tablet computers to implement 
and adopt a new family medicine curriculum and to evaluate how they 
access applications (apps) through their tablet in an effort to support and 
enhance effective teaching and learning” (Archibald, et al 2014).   
 
 
The study by Archibald aligned with the objectives of the current FIF study; so 
many of the components were adapted and utilized in the final version of the FIF study.  
The first thing Archibald’s study included, which initially we had not considered, was an 
“Introductory text” that emphasizes anonymity, confidentiality, and hopefulness of 
honesty throughout the survey process.  Archibald’s study was divided into three topics, 
“Usefulness”, “The iPad and other technologies”, and “Problems and Difficulties” 
(Archibald et al., 2014).  Under these categories, a subset of questions was asked that 
were relevant to each category.  A table of the questions is posted for reference (Figure 
3). 
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Figure 3: Survey Questions Evaluating the Use of an iPad in the Clinical Setting.  
Many of the FIF questions were adopted from this study because of the similarities of the 
study design. (Adapted from Archibald et al., 2014) 
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Many of the questions from the first and third topic were applied to the FIF 
survey, and a few questions were taken almost verbatim, substituting “the FIF app” for 
“iPad”.  One key difference between this iPad and the FIF survey was that all of the iPad 
questions were open-ended.  Further research studies showed that it was easier to assess 
the data by giving respondents a defined scale from 1 to 5, with only a limited number of 
open-ended questions.  In all, previous studies were an excellent guide to create the FIF 
survey to give credibility to the survey and come up with the best possible survey design. 
  
Initial Outline  
 From the survey research, an initial outline was presented to the team (both 
clinicians and educators) with ideas on how the study should be run.  Modifications from 
this initial presentation were made, and will be discussed later.   
 The first item in the survey was the introductory text.  The text was adopted from 
the Archibald study, but was modified to be more specific for the FIF app and the team 
working on it.  The key point of the introductory text was to present the opportunity for 
the participant to provide informed consent, while stressing that anonymity and 
confidentially would be maintained. 
 The second part of the initial survey outline was aimed at learning the students’ 
familiarity with mobile apps in general and secondly to determine if the student had used 
an app in the clinical setting before.  The former question was placed on a scale of 1 
through 5, 1 being no familiarity to 5 being very familiar.  The latter question was 
proposed to be open ended, with the thought that there would be a follow up question at 
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the end comparing the experience of using FIF to the experience of using other medically 
related apps 
 The third and fourth sections of the initial survey outline included a tutorial on 
how to use the app.  The Archibald study did this in order to make sure everyone knew 
exactly how to use the medical apps, since the point of the study was to test if the app 
was useful.  The author thought that this would be a good idea as well, just to remove any 
kinks or potential questions that the person in the study may have.   Ways that this could 
be done is through the making of a video or a live demonstration to the survey 
participants at the time of survey completion.  A follow-up of the tutorial would be given 
so that researchers knew that the student was capable of navigating through the app.   
 The fifth part of the survey included instructions for the survey and this was 
challenging as there are 20 different paths that can be taken as one navigates the app (as 
depicted in Figure 1 -FIF schematic).  One proposal was that students would be broken 
down into groups, assigned a clinical question to go one of the designated routes.  
Another proposal, which was an area of debate, was to have the students formulate their 
own clinical questions and navigate through the app with their own question.   The final 
proposal was to create specific clinical questions and have students use these questions to 
guide them as they navigate the app to find the best answer.  Participants would provide 
the answers in written format. The final survey submitted to the Institutional Review 
Board (IRB) involved a combination of these approaches. 
 The last two parts involved questions answered during the survey and after the 
survey.  Questions after the survey were formulated in accordance with the Archibald 
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study.  Questions about ease of app use, display, if the app was going to be used again, 
etc. were proposed and many of these were only slightly modified.  The one proposal that 
would have made the study more informative, in the author’s opinion, would have 
included visual screening of the students as they navigated through app.  This would 
allow the researchers to see how the students were formulating their clinical questions 
and what path they were taking. 
 The way that this could be done was by using the app feature “LookBack” 
(Lookback, 2015).  The plug in, which is currently in public beta, would have been free 
for use.  The Lookback app once installed records every move made in the app and sends 
it to Lookback’s website for later viewing by the investigators (Lookback, 2015).  This 
would have provided valuable information on how the user navigates through the app; 
however, because of limited resources this proposal could not be undertaken. 
  
Modifications and Final Survey 
 The survey generated used a mixed methods research design (Creswell & Plano 
Clark, 2010).   This allowed for both quantitative and qualitative data to be collected at 
the same time.  The FIF survey used the parallel mixing design in data collection, as 
open-ended questions were combined with close-ended questions on the survey (Creswell 
& Plano Clark, 2010).  An example of the integration of using quantitative and qualitative 
measures is shown in Figure 5. Unfortunately, the FIF survey does generate “merged 
results” for further interpretation. 
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Figure 4:  Sample Example of Integration.  This figure depicts more formal methods, 
such as SPSS and NVivo7 software, that the FIF survey analysis does not employ 
(Adapted from DeVoe et al., 2008).   
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 Modifications from the initial survey design were done with input from the entire 
FIF team.  The introductory text had very few modifications, however it was made sure 
to include informed consent.  After the introductory text, the survey indicated the four 
parts that the students would have to complete.  They were: 
 
 1. Preliminary questions to assess the participant’s computer/technical skills 
 2. App usage to answer a specific clinical question 
 3. App-specific feedback questions to evaluate usability 
 4. Open ended questions for participant comments 
 
It was decided to only include three questions for the preliminary questions, 
including medical school year, familiarity with the usage of smart phone apps on a 1 
(none) to 5 (very familiar) scale, and yes/no question asking the student if they had used 
an app in the clinical setting,  
The proposal in the initial outline included an introductory video to give the 
students familiarity with the app.  However, the research team decided to eliminate this 
aspect because one of our goals was to test how the students interacted with the app and 
the ease of its use without familiarity.  In a clinical setting, when the app is downloaded, 
a video tutorial would not be available thus we sought to evaluate student’s opinions, 
positive or negative, in a first time use scenario.   
It was also decided to go with the approach of asking two clinical questions on the 
survey, for part two.  The initial outline presented some different options on how this 
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could be conducted.  However, the approach of asking just two clinical questions was 
agreed upon because it was the most standardized approach.  Asking students to create 
their own questions would have created variability and analysis would have been 
difficult.  Also, two questions were selected because we did not want to make the survey 
too arduous and time-consuming. The clinicians on the app team, Dr. Miriam Hoffman 
and Dr. Molly Cohen-Osher, would develop the clinical questions used in the survey for 
navigation on the app.  This was because they have introduced the FIF website version in 
their Family Medicine clerkship and possessed the knowledge of what kinds of questions 
are appropriate for survey respondents to answer using the FIF tool.  The final survey 
given had two clinical questions, but the initial survey given for the IRB approval only 
had one.  The initial survey had the question: 
A 40-year-old male patient with a history of COPD (chronic obstructive 
pulmonary disease) arrives with upper respiratory tract symptoms 
suggestive of bronchitis. As you review his chart, his last visit was years 
ago. He brings out two empty inhalers and asks for refills of his beta-
agonist inhaler and fluticasone (inhaled corticosteroid). Are there any 
contraindications given the patient's history and current symptoms? 
 
The final survey had the two clinical questions of: 
What is the normal range for a PSA (prostate specific antigen test) 
 
A 40-year-old male patient with a history of COPD arrives with upper 
respiratory tract symptoms suggestive of bronchitis. As you review his 
chart, his last visit was years ago. He brings out two empty inhalers and 
asks for refills of his beta-agonist inhaler and fluticasone (inhaled 
corticosteroid). Are there any contraindications given the patient's 
history and current symptoms? 
 
In part 3, all eight questions were in the format of a scale from strongly disagree, 
disagree, neutral, agree, and strongly agree.  The questions that were included in the final 
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survey are shown in Table 1 and were selected because they best expressed what the 
research team hoped to gauge from the study. Lastly, the fourth part of the survey 
included two open-ended questions (Table 2).   
 
Table 1:  FIF Survey App Specific Questions.  The first eight app specific questions 
depicted here come straight from the final version of the FIF survey, and are rated on the 
Likert scale. 
 
The app was easy to navigate 
The app was aesthetically appealing 
The layout of the app was clear 
The brief descriptions of options were helpful in navigation 
The font size and color were easy to read 
The app helped me differentiate between a foreground and 
background question 
The app was helpful in finding the answer to the question 
I would utilize this app during my future medical education 
 
Table 2: FIF Survey Open-Ended Questions.  The open-ended questions depicted here 
come straight from the final version of the FIF survey. 
 
If you have used another app in a clinical setting, please 
indicate which app and briefly indicate how this app compared 
to FIF? 
            What improvements would you like to see in the app? 
 
 The second question is self-explanatory.  However the first question was asked 
because the research team wanted to get an idea of how FIF compared to the most 
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commonly used apps in the clinic.  Thus, if there were aspects of other apps that people 
liked, the ideas could be incorporated into FIF.  Overall, the survey incorporated all the 
things that the research team wanted to assess.  
 
Institutional Review Board Approval 
 Prior to the commencement of the study, approval from the Institutional Revenue 
Board (IRB) was needed because the study involved working with human subjects.  The 
IRB submitted outlined general information, conflict of interest, study summary, subjects, 
design, as well as many other components.  Initially, it was thought that the FIF study 
would be exempt under category 2, which is survey/observational research.  However, 
since the study involved testing of an app, this was not possible, so the full IRB had to be 
completed.  An area of concern that had come up in the IRB was the documentation of 
consent.  Informed consent was obtained for this research, however a “Waiver of 
Requirement for Documentation of consent” was asked for because the research 
presented “minimal risk of harm to subjects” and involved “no procedures for which 
written consent is normally required outside of the research context”.   This point helped 
the research team significantly as signature consent would have delayed this study.  
Finally, the initial wording of the study stated the study was a “focus group”.  However, 
through the IRB process, it was noted and corrected that the study was not actually a 
focus group, but a survey after a group testing session.  The final survey was approved by 
the Institutional Review Board at BUSM (Tables 3A and 3B).  
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Table 3A:  Final FIF Survey.  The first half of the final FIF survey, including informed 
consent and the preliminary questions. 
 
Final Survey Questions: FIF app 
 
 
This pilot focus group is part of a larger research study evaluating the use of the 
Evidence-Based Medicine (EBM) tool ‘Finding Information Framework’.   
 
This survey is aimed at assessing the usability, helpfulness, and ease of access to 
appropriate EBM resources via our novel, mobile application (app) called FIF. 
The medical app will serve to guide medical students in accessing resources to 
make the best clinical decision.   
 
No one from the Boston University School of Medicine will have access to the data 
collected from this session except the members of the research team.  Your names 
will not be used in any reporting of the data.  Direct quotes and pseudonyms will 
be used in reporting of the data.   
 
We greatly appreciate your honest feedback about the FIF app and its usability! 
 
The research team includes:   
Annie Liu, MS, MPH  
Theresa Davies, PhD 
David Flynn, MS (LIS) 
Molly Cohen-Osher, MD 
John Wiecha, MD 
Hoffman-Kleiner, MD 
Rohan Ganti, MS, MPH candidate 
 
This pilot focus group consists of 4 parts: 
 
1.   Preliminary questions to assess the participant’s computer skills.  
2.  App usage to answer a specific clinical question. 
3. App-specific feedback questions to evaluate usability.  
4.  Open ended questions for participant comments. 
 
The entire process should take no more than 15 minutes of your time. 
 
PART 1: Preliminary Questions: 
 
1. What is your current status at BUSM?  Please circle.  
 
Med 1  Med 2  Med 3  Med 4  Faculty
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 Resident 
 
 
2.  What is your familiarity with the usage of smart phone apps? 
 
           1 (none)                 2                     3                    4                   5 (very 
familiar) 
 
 
3. Have you previously attempted to use an app to answer a clinical question? 
 
Yes       No 
 
 
Table 3B: Final FIF Survey.  The second half of the FIF survey, including the clinical 
questions, app-specific questions, and the open ended questions.  
 
  
PART 3: After the exercise is completed: App-Specific Questions 
 
Please indicate your agreement with the following statements  
 
 Stro
n
g
ly
 
D
isag
ree 
D
isag
ree 
N
eu
tral 
A
g
ree 
S
tro
n
g
ly
 A
g
ree 
The app was easy to navigate      
The app was aesthetically appealing      
The layout of the app was clear       
The brief descriptions of options were helpful in 
navigation 
     
The font size and color were easy to read       
The app helped me differentiate between a foreground 
and background question 
     
The app was helpful in finding the answer to the 
question 
     
I would utilize this app during my future medical 
education 
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PART 4:   Open-Ended Questions: Brief responses are recommended 
 
If you have used another app in a clinical setting, please indicate which app and 
briefly indicate how this app compared to FIF? 
 
           
What improvements would you like to see in the app? 
 
            
         
 
Recruitment 
 Participants in this study were third and fourth year medical students from the 
Boston University School of Medicine.   A recruitment email was sent on February 11, 
2015 to the list serve of all third and fourth year medical students (Appendix 1).  The e-
mail was approved by the IRB.  Only one version of the e-mail was sent so as to not 
overburden the students. Once the email was sent, respondents were sent a follow-up e-
mail giving more details about the study, and laying out three potential times that they 
could come in.  From the initial e-mail, there were only six respondents.   After the 
secondary e-mail was sent out, only four of the six could attend the three scheduled 
sessions.  Since these numbers were not ideal, new recruitment methods were 
brainstormed.  The decision was made to recruit third year medical students after their 
shelf exam March 13
th
, 2015, on a purely voluntary basis.  After this, six more 
participants took part in the survey.  These participants communicated with their peers, 
which led to eight more participants in the survey. 
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RESULTS 
 
      The FIF survey results section is divided up into two parts.  The first set of results 
included second (4) and third (3) year medical students as well as one faculty member 
(n=8).   The second set of results included third (3) and fourth (7) year medical students 
(n=10). The following section summarizes the results quantitatively (preliminary and app 
specific questions) and qualitatively (specific clinical questions and the two open ended 
questions). 
 
Preliminary Questions (Part 1) 
      The first question gauged the participant’s familiarity with the usage of smart phone 
apps, ranked on a scale of 1 (no familiarity) to 5 (very familiar).  The average of eight 
responses was a 3.875, indicating that participants are familiar with smart phone apps. 
Five participants indicated that they have previously attempted to use an app to answer 
clinical questions, and three indicated that they did not.  The three third year students 
each had previously used an app in the clinical setting. 
 
App Specific Questions (Part 1) 
 There were eight questions that were asked to assess different aspects of the app.  
All questions were formatted on a Likert scale - strongly disagree (1), disagree (2) , 
neutral (3), agree (4), and strongly agree (5)  For analysis, the terms were given numbers 
so averages could be computed: 
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 The ease of navigation and layout specific questions had favorable results.  The 
average score for the ease of navigation of the app was 4.375 with a low score of 3.  The 
aesthetic appeal of the app achieved an average score of 4.625, with a low score of 4.  
The font of the app also received a very favorable score, with an average score of 4.75, 
with a low score of 4.   
 Questions aimed at usage of the app were lower, with a wider range.  The FIF app 
has brief descriptions of different components while navigating through the app.  When 
asked if this was helpful, the average score that was obtained was 4.5, with a low of 3 
from one third year medical student.  When you first open the app, the screen that opens 
up has two options; foreground or background.  There are question marks to give students 
examples of what clinical question falls into which category.  When asked if the app 
helped differentiate between a foreground and background question, the average score for 
this response was 4.375, with a low score of 3.  The final two questions, (i) the app was 
helpful in finding the answer to the clinical question and (ii) the student would utilize the 
FIF app during their future medical education, received less favorable scores.  The former 
question (i) received an average of 3.375, with a low score of 1. The latter question (ii) 
received an average of 4.143, with a low score of 3 (n=7, faulty member did not answer).  
 
Clinical Question Response (Part 1) 
 Of the eight surveys given, two students answered the clinical question.   
Their responses were 
“Source of bronchitis needs to be identified before administering 
fluticasone” 
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and 
 
“URI” (Upper Respiratory Tract Infection) 
 
 
The intended answer of the clinical question was for the student to recognize that 
the patient would be at increased risk of pneumonia/infection with fluticasone. 
 
Open Ended Questions (Part 1) 
 Of the students who answered the open-ended questions, many had similar 
responses.  The other apps that were used in the clinical setting were “ePocrates, AHRQ, 
ePSS app, DynaMed, CVRisk Assist, Lab Values, and Shots Immunization 2014.  
 The second questions shed light on improvements that could be made to the app.  
First, several participants had trouble logging into DynaMed through the FIF app.  
DynaMed seemed to be the most popular resource that students went through to answer 
the clinical question.   One student in particular responded that he/she would have liked 
to see  
“a BU login perhaps on the first screen to access all databases” rather than 
have to log in later.    
 
Another student also agreed with this message, saying that   
“perhaps we can log in first so all the connecting websites will already be 
accessible”.    
 
Likewise, a student that he/she was  
“overall pleased with the app but was unable to answer the question because I was 
unable to login”.  This student also suggested to “maybe login once through the 
app and have access to all the websites”.   
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An interesting suggestion was to  
“rank the sources so that students will know what is considered the most 
reputable or widely regarded resource”.   
 
For clinical questions, one student said,  
“it might help to divide into types (i.e. meds or labs) earlier on.   
The preliminary survey shed much light onto how the studies would be run in the future, 
and was a valuable learning tool. 
 
Preliminary Questions (Part 2) 
 Again, the first question gauged the participant’s familiarity with the usage of 
smart phone apps, ranked on a scale of 1 (no familiarity) to 5 (very familiar).  The 
average of ten responses was a 4.1. Eight people indicated that they have previously 
attempted to use an app to answer clinical questions, and two indicated that they did not.   
 
App Specific Questions (Part 2) 
 The same eight questions that were asked in the first set were also asked in the 
second part, in the exact same format. For analysis, the terms were given the same 
numbers so averages could be computed: 
 The ease of navigation and layout specific questions were reviewed less 
favorably.  The average score for the ease of navigation of the app was 3.5 with a low 
score of 2.  The aesthetic appeal of the app achieved an average score of 4.1, with a low 
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score of 3.  The font of the app received a favorable score, with an average score of 4.2, 
with a low score of 4.   
 Questions aimed at usage of the app were lower, with a wide range.   They were 
also overall lower than the first set of data analyzed. When asked if this was brief 
descriptions were helpful, the average score that was obtained was 4, with a low of 3 
from one student. When asked if the app helped differentiate between a foreground and 
background question, the average score for this response was 3.7, with a low score of 2.  
The final two questions, (i) the app was helpful in finding the answer to the clinical 
question and  (ii) if the student would utilize the FIF app during their future medical 
education, received very low scores.  The former question received an average of 3.5, 
with a low score of 2, and the latter question received an average of 2.9, with a low score 
of 2.  There was one high score of 5, but all other responses either received a 2 or a 3.   
 
Clinical Question Response (Part 2) 
 Of the ten students who took the survey, eight students gave answers to the 
question and seven gave answers to the second question.  For the first question, that 
stated 
What is the normal range for a PSA (prostate specific antigen test),  
 
numerous different answers were given and they were 
  
< 4 ng/ml (3) 
 
55-69 in avg risk 
 
0 – 6.5 ng/ml in 70-79 yo male 
 
 32 
No PSA cutoff but negative likelihood ratio .8 if use cut off < 1 mg/L 
Which age range? 0 – 6.5 ng/mL 
 
Normal range not quite defined, previously <4.0 ng/ml considered 
normal. 
 
0 to 2.5 ng/mL (age 40-49) 
 
For the second question 
  
A 40-year-old male patient with a history of COPD arrives with upper 
respiratory tract symptoms suggestive of bronchitis. As you review his 
chart, his last visit was years ago. He brings out two empty inhalers and 
asks for refills of his beta-agonist inhaler and fluticasone (inhaled 
corticosteroid). Are there any contraindications given the patient's 
history and current symptoms? 
 
greater variability in responses were seen, and they were 
 
 Avoid corticosteroid during active infection 
 
Not that I could find at first, but then using Dynamed through 
“textbooks” instead of straight through Dynamed button, I found an 
increased risk of pneumonia with fluticasone 
 
No absolute contradictions.  Relative contradiction of bronchitis.  Use 
caution.  Fluticasone – avoid systemic infection 
 
No.  inhaled steroid + Beta agonist recommendation but potential for 
risk pneumonia +  potentially for risk fracture.  Still recommended ICS 
+ LABA 
 
Fluticosone could be bad if infection 
 
-? Acute bronchitis 
 
No 
 
 
Again, the intended answer was meant to be increased risk of pneumonia/infection with 
fluticasone. 
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Open Ended Questions (Part 2) 
 The students’ open ended responses were fairly similar to the answers given in the 
first set.  The other apps that were used in the clinical setting were ePocrates, Mescape, 
OB-EDD calculator, ASCVD risk calculator, CDC Vaccine AHRQ, ePSS app, 
DynaMed, CVRisk Assist, Lab Values, and Shots Immunization 2014.  
 Similarly, students had very similar responses in this second group of participants 
as the students in the first survey group.  Four out of the ten respondents indicated that 
they had trouble logging into DynaMed.  As one student indicated, 
 
“Logging in repeatedly also was frustrating (possible to login once 
originally”? 
 
Likewise another student stated 
  
“Also since each resource requires logon or setup information it is not 
very streamlined”. 
 
Also, as one student indicated which was not previously caught, “Laboratory” was spelt 
wrong in the app.  This button also had a broken link.  Many interesting comments were 
left that will be useful to the FIF team.  One comment addressed the font of the app, 
which was not indicated in other surveys.  This student stated 
 
“DynaMed through “textbooks” was zoomed in so the font was too large 
and difficult to read”.    
 
Another student commented on the brief descriptions of the app, saying 
  
 “Maybe add something to draw attention to the descriptions since I 
 didn’t know where they were 
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The rest of the comments were relevant to using the actually app to answer the clinical 
questions.  One student did not like the way the app worked.  This student said 
“For most clinical questions, typing it into search generally brings up a bunch of 
relevant topics.  In FIF, it seems there are too many decisions before answering 
the question”.    
 
Likewise, a student that 
“It (the FIF app) was too structured.  It would be easier to have a search bar so 
you could ask a clinical question from the outset”. 
 
Finally, one student expressed issue with the data bases linked to the foreground and 
background tabs.  This student said 
“I don’t really like that you end up using the same sources even if you start with 
background or foreground”. 
 
Again, many of the students had very similar comments. 
 
  
 35 
DISCUSSION 
 
 Feedback given through the surveys generated much useful information for the 
FIF research team.  Again, the survey was divided into two sets.  The second set of 
results is indicative of the source population is intended for, so these results will be 
expanded upon here.   
 In terms of the ease of navigation and layout specific questions, respondents were 
homogenous in their response about the layout of the app.  Favorable scores were seen 
throughout.  Font size and the aesthetic appeal of the app achieved high scores.  Ease of 
navigation also received a favorable score, with one notable exception of a student 
responding with a score of “2”.  Other studies testing the ease of use of mobile 
technology claimed most of their results were heterogeneous (Archibald et al, 2014) 
which is not consistent with the FIF survey.  However, other studies did emphasize the 
importance of recognizing the variability of user characteristics (Ellaway, 2014). 
 Questions aimed at the actual usage of the app were fairly low.  The one favorable 
score was in regards to the brief descriptions of the app, a component the FIF team 
thought was essential.  In regards to if app helped the user differentiate between a 
background and foreground question, respondents reported a low score. Differentiating 
background from foreground is the first decision that the app requires and is very 
important.  The low score on this may indicate troubling results.  When asked if the app 
was useful in finding the answer to the clinical question, a low score was also observed.  
The number of different responses varying from the correct answer is in accordance with 
this low score.  A potential flaw seen in the first question asking for the normal range for 
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a PSA test was that no age range was specified.  The second question dealing with COPD 
was intended to be found through Dynamed.  Dyamned proved to be very frustrating for 
respondents to use, thus potentially contributing to the variability of answers.  Moreover, 
when asked if respondents would use the app again, a low average was reported.  This 
provides much insight that the app does need improvements to make it more attractive to 
students.      
 From student open--ended responses, it is a must that links work.  Frustrations 
expressed by this potentially contributed to the low score of app usage in the future.  Few 
students expressed the desire to have an easier search page.  The idea of the FIF app is to 
train students in formulating their clinical questions, which is the reason behind the 
lengthy navigation of the app.  Many respondents cited the lack of a universal login page 
as a discouraging difficulty.   
There were many limitations of the study that must be addressed.  With the 
recruiting efforts outlined in the protocol of the IRB, the FIF team was only able to 
recruit 10 third and fourth year medical students out of a total of 360 (2.8%).  The 
sampling population was extremely low, especially given the quite large source 
population.  There was a record-breaking snowstorm in Boston during the months 
(January and February) the FIF survey was conducted.  Many emails were sent 
throughout this time period and may have contributed to the low numbers.  Finally, it was 
known that a few links were broken going into the survey design before going into the 
survey itself, contributed to frustrations. 
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In the future, it would be of interest to test the app further on third and fourth year 
medical students.  A 2.8% yield is weak, and more studies should be conducted to further 
validate the responses gained in this study.  Further innovative approaches in recruiting 
students would aid in helping the response rate.  However, the limited data received from 
this study can still be used to better improve the quality and utility of the app.  
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APPENDIX 
Exhibit A. Recruitment E-mail 
 
 
Dear Medical Students, 
 
We are conducting a research study evaluating the use of the Evidence Based Medicine 
‘Finding Information Framework’ (FIF) tool. The study involves testing the new FIF 
mobile application (app) by answering a clinical question(s) and then completing an 
anonymous survey where you share your feedback with us. The total time for 
participation in the study is 30 minutes.  
 
No one from the Boston University School of Medicine will have access to the data 
collected from this session except the members of the research team. Your survey 
responses will be anonymous and your name will not be used in any reporting of the 
data.  
 
The design team includes:  
 
Miriam Hoffman-Kleiner, MD  
Theresa A. Davies, PhD 
Molly Cohen-Osher, MD  
Annie Liu, MS, MPH  
John Wiecha, MD  
David Flynn, MS, LIS 
Rohan Ganti, MS, MPH candidate 
 
If interested in participating please reply to tdavies@bu.edu. We greatly appreciate your 
honest feedback on the FIF mobile app.  
 
 
We look forward to sharing this novel app with you! 
 
Thank you again; this is a tremendous help for the development of this app and for our 
student working towards his thesis. 
 
Dave 
 
David Flynn, MS(LIS) 
 
Head of Library and Information Management Education 
 
 
 39 
REFERENCES 
 
Archibald, D., Macdonald, C. J., Plante, J., Hogue, R. J., & Fiallos, J. (2014). Residents’ and 
preceptors’ perceptions of the use of the iPad for clinical teaching in a family medicine 
residency program. BMC Medical Education, 14, 174. http://doi.org/10.1186/1472-
6920-14-174 
 
Bethlehem, J. (2009). Applied Survey Methods: A Statistical Perspective (1 edition). 
Hoboken, N.J: Wiley. 
 
Blanco, M. A., Capello, C. F., Dorsch, J. L., Perry, G. (Jerry), & Zanetti, M. L. (2014). A 
survey study of evidence-based medicine training in US and Canadian medical schools. 
Journal of the Medical Library Association : JMLA, 102(3), 160–168. 
http://doi.org/10.3163/1536-5050.102.3.005 
 
 
Collins, J. (2007). Evidence-Based Medicine. Journal of the American College of Radiology, 
4(8), 551–554. http://doi.org/10.1016/j.jacr.2006.12.007 
 
Creswell, J. W., & Clark, V. L. P. (2010). Designing and Conducting Mixed Methods 
Research (Second Edition edition). Los Angeles: SAGE Publications, Inc. 
 
Ellaway, R. H., Fink, P., Graves, L., & Campbell, A. (2014). Left to their own devices: 
medical learners’ use of mobile technologies. Medical Teacher, 36(2), 130–138. 
http://doi.org/10.3109/0142159X.2013.849800 
 
Fink, A. G. (2002). How to Ask Survey Questions (2nd edition). Thousand Oaks, Calif: SAGE 
Publications, Inc. 
 
Franko, O. I. (2011). Smartphone Apps for Orthopaedic Surgeons. Clinical Orthopaedics and 
Related Research®, 469(7), 2042–2048. http://doi.org/10.1007/s11999-011-1904-0 
 
Franko, O. I., & Tirrell, T. F. (2011). Smartphone App Use Among Medical Providers in 
ACGME Training Programs. Journal of Medical Systems, 36(5), 3135–3139. 
http://doi.org/10.1007/s10916-011-9798-7 
 
 Google Play. (n.d.) Available from https://play.google.com 
 
Likert, R. (1932). A Technique for the Measurement of Attitudes, Archives of Psychology, 
No.140 
 
Lui, Annie (2014) Master’s Thesis “Development of an Evidence-Based Medicine Mobile 
Application for Use in Medical Education”, Boston University School of Medicine.  
 40 
 
Lui, A.; Davies, T.A.*; Flynn, D.B.; Wiecha, J.M.; Cohen-Osher, M.; Hoffman-Kleiner* 
(*shared senior author). Novel Mobile Application to Promote Evidence-Based Medicine 
Decision-Making in Medical Education. Medical Science Educator, 1-2. 
http://link.springer.com/article/10.1007%2Fs40670-014-0101-7 
 
Number of apps available in leading app stores 2014 | Statistic. (n.d.). Retrieved April 2,     
2015, from http://www.statista.com/statistics/276623/number-of-apps-available-in-
leading-app-stores/ 
 
 
Payne. (1965). The Art of Asking Questions (Edition Unstated edition). Princeton University 
Press. 
 
Sackett, D. L. (2005). Evidence-based Medicine. In Encyclopedia of Biostatistics. John Wiley 
& Sons, Ltd. Retrieved from 
http://onlinelibrary.wiley.com.ezproxy.bu.edu/doi/10.1002/0470011815.b2a0801
9/abstract 
 
Sandholzer, M., Rurik, I., Deutsch, T., & Frese, T. (2014). Medical students’ expectations 
towards an implementation of a family medicine textbook as a comprehensive app in 
Germany. Journal of Medical Systems, 38(10), 125. http://doi.org/10.1007/s10916-
014-0125-y 
 
Schaeffer, N. C., & Presser, S. (2003). The Science of Asking Questions. Annual Review of 
Sociology, 29, 65–88. 
 
Smartphones: So Many Apps, So Much Time. (n.d.). Retrieved April 2, 2015, from 
http://www.nielsen.com/us/en/insights/news/2014/smartphones-so-many-apps--so-much-
time.html 
 
Understand users with. (n.d.). Retrieved April 2, 2015, from https://lookback.io/ 
 
 
West, C. P., Jaeger, T. M., & McDonald, F. S. (2011). Extended Evaluation of a Longitudinal 
Medical School Evidence-Based Medicine Curriculum. Journal of General Internal 
Medicine, 26(6), 611–615. http://doi.org/10.1007/s11606-011-1642-8 
 
 
Windish, D. (2014). EBM apps that help you search for answers to your clinical questions. 
Evidence Based Medicine, 19(3), 85–87. http://doi.org/10.1136/eb-2013-101623 
 
 41 
CURRICULUM VITAE 
    ROHAN GANTI 
 
12526 Sycamore View Dr. | Potomac, MD 20854                                (240) 672-5079 | 
rohanganti@gmail.com                 Born: 1991 
 
   
EDUCATION 
 
Boston University School of Medicine , Boston, MA    May 2015 
                Master of Public Health in Health Policy and Management 
                 Master of Science in Medical Science 
    
Boston College, Boston, MA       May 2013 
 Bachelor of Arts in Mathematics  
SELECT COURSES: Math Probability, Math Statistics, Numerical Analysis, and Math 
Programming 
    
EXPERIENCE 
 
Boston University School of Public Health, Boston, MA       January 2015 – Present 
 
Strategy Consulting Intern 
 Evaluate Education Department’s effectiveness in developing program that  
advances School’s reputation 
 Create service area profiles of peer education departments; presenting strategic  
recommendations in April 2015 
 
Boston University School of Medicine, Boston, MA       Sept 2014 – Present 
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 Interviewed outpatient clinic patients to understand their various social feelings and 
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